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PROBLEM TO BE SOLVED: To obtain a weaning food for promotmg the growth of the 
bones of a weanling by compounding calcium having high bioavailability with a milk- 
derived basic protein fraction having bone growth-promoting activity. 

SOLUTION: This weaning food is obtained by comiX)unding calcium with a basic protein 
fraction derived from milk. As the calclimn Is used a milk derived calcium, and as the milk 
derived basic protein fraction is used a fraction obtained by eiutlng a basic protein from a 
cationic exchange resin, which has absorbed the basic protein by contacting milk, with a 
solution having a salt concentration of 0.1 M to 1 .OM. The calcium is used in an amount of 
0.1 -1 .Owt.%, and the milk-derived basic protein fraction is used m an amount of 0.01-1 
time (weight ratio) the calcium, 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The baby food which promotes growth of the bone characterized by blending calcium 
and a milk origin basic protein fraction. 

[Claim 2] The baby food according to claim 1 which blends mitk origin calcium as calcium. 
[Claim 3] The baby food according to claim 1 or 2 which blends the fraction obtained by being 
eluted by the eluate of salt concentration 0.1 M~1 ,0M after contacting milk or a milk origin raw 
material to cation exchange resin and making basic protein adsorb as a milk origin basic protein 
fraction. 

[Claim 4] It is calcium to a baby food raw material. Baby food according to claim 1 to 3 blended 
0.1 to 1.0% of the weight 

[Claim 5] The baby food according to claim 1 to 4 which blends the milk origin basic protein 
fraction of an amount 0.01 to 1 time by the weight ratio to the amount of calcium contained in a 
baby food. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the baby food which blended the milk origin 
basic protein fraction which has the high calcium of living body availability, and a bone growth 
promotion operation. The baby food of this invention is useful to growth of infants' bone. 
[0002] 

[Description of the Prior Art] A baby food is food which has the gestalt of the versatility which 
maintained balance nutritionally used by the stage when is blended and made and a natural food 
material etc. is switched to a solid meal from six — nine-month age time. In these baby foods, 
although used for infants for the purpose of carrying out practice bit happily deliciously about 
the baby food belonging to snacks, strengthening with recently the minerals which tend to be 
insufficient for the usual baby food is also performed increasingly. And such a baby food is 
marketed variously and the biscuit which has flavors, such as a ginseng and a lever, the wafer 
which strengthened calcium, and SEMBEI are known. However, osteomalacia, etc, fracture by 
bony poor growth, etc. actualize from a small child increasingly to a child in recent years. These 
phenomena are considered that it is a cause that the balance of a nutrition is collapsing by 
unbalanced diet etc., while an everyday meal varietyHzes and energy charge becomes 
superfluous. Therefore, with the baby food in consideration of strengthening of only calcium like 
the conventional baby food, it cannot necessarily say that it is enough, but development of the 
baby food which added the matter which has the effectiveness which promotes bony growth 
including calcium has been called for. 
[0003] 

[Problem(s) to be Solved by the Invention] Conventionally, this invention persons advanced 
research about the living body availability of various calcium, and it found out that natural 
product origin calcium, such as marine-products origin calcium, such as milk and milk raw 
material origin calcium, seaweed origin calcium, oyster husks, sea urchin husks, a cuttlefish shell, 
and a fishbone, was excellent in living body availability. Moreover, this invention persons 
advanced research conventionally also about the bone growth promoting agent contained in a 
food material, and found out that the basic protein fraction contained in milk had a bone growth 
promotion operation. Then, when the animal experiment which medicates the rat of the weaning 
period with the diet which blended calcium and a milk origin basic protein fraction by the fixed 
ratio was conducted, it found out that bony growth was promoted rather than the rat which the 
direction of the rat which prescribed for the patient the diet which blended calcium and a milk 
origin basic protein fraction by the fixed ratio medicated with a usual diet. And this calcium and a 
milk origin basic protein fraction came to complete a header and this invention for it being 
suitable as a material of a baby food. Therefore, this invention makes it a technical problem to 
offer the baby food which was excellent in the nutrition balance which comes to blend required 
calcium and the milk origin basic protein fraction which promotes bony growth from infants' 
weaning period to a growth period. 
[0004] 

[Means for Solving the Problem] The description of the baby food of this invention is to blend 
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calcium and a milk origin basic protein fraction. Although it is desirable to use natural product 
origin calcium, such as marine-products origin calcium, such as the calcium (JP,6-" 125740, A) 
obtained from milk or a milk origin raw material, seaweed origin calcium, oyster husks, sea urchin 
husks, a cuttlefish shell, and a fishbone, as calcium blended with a baby food, calcium salts, such 
as a calcium carbonate, calcium gluconate, a calcium lactate, calcium citrate, and tribasic 
calcium phosphate, may be used. Especially the calcium of the milk origin is excellent in 
absorption, and desirable. The supernatant liquid which the calcium of the milk origin de greased 
and carried out the ultrafiltration of the milk, and casein was further settled except for the 
lactose and the fusibility mineral, and was removed is used. It is desirable to use such 
supernatant liquid also from the point that casein affinity calcium, colloid calcium, etc. Lynn and 
sodium, a potassium, magnesium, etc. are contained with the gestalt of complex in this 
supernatant liquid, and the mineral of varieties is included. This supernatant liquid is good to 
carry out disintegration and to use using proper desiccation means, such as spray drying and 
freeze drying. In such supernatant liquid, calcium contains 10 to 15% per powder. 
[0005] Moreover, the milk origin basic protein fraction blended with a baby food is obtained from 
the milk of the mammals, such as cow's milk, human milk, goat's milk, and ewe milk, and is a 
fraction which contains basic amino acid 1 5% of the weight or more in the amino acid 
composition preferably. In addition, after contacting milk raw materials, such as a skimmilk and 
milk serum, to cation exchange resin and making basic protein adsorb, a milk origin basic protein 
fraction can be eluted in the eluate of salt concentration 0.1M"-1*0M, can desalt and condense 
this eluate fraction with a reverse osmotic membrane, an electrodialysis process, etc., and can 
obtain it by drying if needed. 

[0006] moreover, as an approach of obtaining a milk origin basic protein fraction After contacting 
milk or a milk origin raw material to the cation exchanger and making basic protein adsorb, pH5 is 
exceeded for the basic protein which stuck to this cation exchanger. Ionic strength How to elute 
and acquire by the eluate exceeding 0.5 (JP,5™202098,A), How to acquire using alginic-acid gel 
(ProvisionaHPublication-No. 61 No. -246198 official report). The approach (ProvisionaH 
Publication-No. 63 No. -255300 official report) of acquiring from milk using sulfation ester, the 
approach of acquiring from milk serum using an inorganic porosity particle (JP, 1-86839,AX Or the 
method (Japanese Patent Application No. No. 85333 [ six to ]) of manufacturing cow insulin-like 
growth factor -1 inclusion etc. is learned, and the milk origin basic protein fraction obtained by 
such approach can also be used in this invention. 

[0007] Moreover, the milk origin basic protein fraction in this invention Protease, such as a 
pepsin, a trypsin, and a chymotrypsin, is made for the milk of the raw material to act beforehand. 
Pancreatin is made to act if needed furthermore. 30,000 or less average molecular weight. It is a 
mean molecular weight 4,000 preferably. Consider as the following peptide constituents, carry 
out [ aforementioned ] cation-exchange-resin processing using this, and a basic peptide is made 
to adsorb, by the eluate of salt concentration 0.1 M-1.0M, elution of this may be carried out and 
it may be used as a milk origin basicity peptide fraction. Furthermore, make protease, such as a 
pepsin, a trypsin, and a chymotrypsin, act on a milk origin basic protein fraction, protease, such 
as pancreatin, is made to act if needed further, and it is a mean molecular weight 4,000 
preferably 30,000 or less mean molecular weight. You may use as a basic peptide fraction of the 
following milk origins. As long as there is the same operation as a basic protein fraction, these 
basic peptide fractions can be blended with the baby food of this invention, and are used as a 
basic protein fraction in this invention. In this invention, such a basic peptide fraction is also 
included In a basic protein fraction. 

[0008] Furthermore, with the baby food of this invention, an egg, cow's milk, wheat flour, etc. can 
use the main raw material contained in the usual baby food. Moreover, it is possible to change 
freely the raw material used in the range which does not spoil the absorptivity of a mineral 
depending on the purpose of use or the use gestalt of a baby food, and vitamins and minerals 
other than calcium can be added if needed. In addition, as a vitamin, they are vitamin A, vitamin 
D, vitamin E, a vitamin K. and vitamin B1. Vitamin B2 Vitamin B6 Vitamin 312. vitamin C, a folic 
acid, niacin, pantothenic acid, a choline, an inositol, nicotinamide, etc. can be illustrated for 
sodium, a potassium, magnesium, Lynn, iron, sulfur, etc, as minerals again, respectively. In the 
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baby food of this invention, although especially a h'mit does not have the loadings of calcium, a 
baby food raw material is preferably received in calcium. It is good to blend 0.1 to 1.0% of the 
weight. Moreover, as for a milk origin basic protein fraction, it Is desirable to carry out amount 
combination 0.01 to 1 time by the weight ratio to the amount of calcium contained in a baby 
food When it enables it to take in 0.1-0,3g of baby foods of this invention per day as calcium to 
an ablactation child, they are much more desirable. 
[0009] 

[Embodiment of the Invention] The baby food of this Invention blends calcium and milk origin 
basic protein with the conventional baby food, and makes it promote growth of infants' bone. 
What is necessary Is for there to be especially no limit about these combination approaches, and 
just to carry out mixed emulsification with an oil phase, after carrying out in-pieoes mixing if it is 
a powder-like raw material, or suspending or dissolving [ **** / suspending or dissolving in warm 
water beforehand, and kneading ] calcium and milk origin basic protein to the aqueous phase if It 
is an emulsification type baby food if it is a paste—like raw material although the loadings of this 
calcium and milk origin basic protein are as having described above. And what is necessary is 
just to manufacture the baby food of this Invention according to the usual manufacture approach 
of each baby food. Thus, the baby food processed into the baby food suitable for snacks, such 
as a biscuit, a wafer, a rice cracker, and an egg cookie, or freeze-dry and retort type potage, 
cream a stew, liver paste, gratin, etc. can be offered. 
[0010] 

[The example 1 of reference] 20L of fresh milk 4,500xg AtHong-intervals alignment separation 
was carried out for 10 minutes, and 181. of skimmilks was obtained. Next, this skimmilk is dipped 
in the ultrafiltration equipment equipped with the ultrafiltration membrane of a cut off molecular 
weight 50,000, the solution of hydrochloric acid is added to 91. of skimmilks from which this 
lactose and a fusibility mineral were removed after preparing the skimmilk from which the lactose 
and the fusibility mineral were removed, and it is pH. It adjusts to 4.6, and casein was solidified 
and was settled. And 4,500xg At-longHntervals alignment separation is carried out for 10 
minutes, and the casein which solidified and precipitated is removed, after collecting the 
supernatant liquid containing casein affinity calcium and colloid calcium, by the rotary evaporator, 
vacuum concentration is carried out and it freeze-dries, and it is a powder-like milk origin 
mineral. 58g was obtained. In addition, the presentation of the main minerals contained in this 
milk origin mineral is shown in Table 1, 
[0011] 
[Table 1] 

calcium 1 1 .2 (%) Lynn 5.2 sodium 0.7 potassiums 0,5 magnesium As a result 

of 0.4 ■ X-ray diffraction's investigating the crystal structure, the simple 

crystal structures, such as calcium phosphate and calcium citrate, were not accepted, but having 

been the gestalt of complex rather similar to hydroxyapatite structure was admitted. 

[0012] 

[The example 2 of reference] after dipping 40f. of non-sterilized cheese wheies in the column 
filled up with sulfonation Quito Perl (FUJI SPINNING make) 400g of cation exchange resin, this 
column is washed by deionized water — a 0.98M sodium chloride is included The basic protein 
fraction which stuck to resin with the 0.02M carbonic acid buffer solution (pH 7.0) was eluted. 
And this eluate is desalted and condensed by the reverse osmotic membrane, and it freeze- 
dries, and is a powder-like milk origin basic protein fraction. 15g was obtained. In addition, the 
component presentation of this basic protein fraction is shown in Table 2. 
[0013] 
[Table 2] 

moisture 1.0 protein (% of the weight) 97.0 fats 0,4 ash content 0.3, others 

1.3 [0014] Moreover, the presentation of the amino acid contained in this 

basic protein fraction is shown In Table 3. Protein carried out the Kjeldahl method and the lipid 
with the conventional method, and a Roese-Gottlieb method and ash content carried out the 
quantum of the component presentation of a basic protein fraction with the wet ashing method, 
respectively. 
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[0015] 
[Table 3] 

3spaj-tic acid 1 1 Serine (% of the weight) 5 glutamic acid Twelve 

prolines Six alanines Six leucines Ten lysines Nine histidines Three arginines 8, others 30 

— amino acid composition is after 110 and 24-hour hydrolysis and an amino acid 

analyzer (L-^HItachi 8500 mold) at 6-N solution of hydrochloric acid. It measured. 
[0016] 

[The example 3 of reference] 401. of non-sterilized cheese wheies was dipped in the column filled 
up with sulfonation Quito Perl (FUJI SPINNING CO., LTD. make) 400g of cation exchange resin. 
This column is washed by deionized water after dipping, and it is 0.98M. 0.02M containing a 
sodium chloride Carbonic acid buffer solution (pH7.0) The basic protein fraction which stuck to 
resin was eluted. Subsequently, pH was adjusted to 1 .5 in the solution of hydrochloric acid. 
Pepsin (product made from Kanto Chemistry ) It hydrolyzed stirring [ added so that it might 
become concentration 2%, and ] at 37 degrees C for 1 hour. Then, it is the pancreatin (product 
made from Wako Pure Ohem ) after neutralizing to pH6.8 with a sodium-hydroxide solution. It 
hydrolyzed stirring at 37 degrees C for 1 hour so that it may become 0.5 % concentration. Then, 
it heated for 10 minutes at 85 degrees C, and deactivation of the enzyme was carried out. And it 
freeze-dries. after carrying out the ultrafiltration of this hydrolyzate by the molecule 
fractionation 20,000 and desalting and condensing permeate liquid by the reverse osmotic 
membrane, and it is 15g of basic powder-like peptide fractions. It obtained. 
[0017] About the basic peptide fraction obtained by the component presentation above of a 
basic peptide, according to the conventional method, the Kjeldahl method and the lipid were 
carried out with the Roese-Gottlieb method, and protein carried out the quantum of the ash 
content with the wet ashing method, respectively- The component presentation was analyzed. 
The result is shown in Table 4. 
[0018] 
[Table 4] 

moisture 1.0 (weight %) protein 97.0 fats 0.4 ash content 0,3, others 1.3- 

[0019] A conventional method is followed about the basic peptide fraction obtained 

by the amino-^acid-composition above of a basic peptide, and they are after 110** and 24~-hour 
hydrolysis and an amino acid analyzer at 6-N solution of hydrochloric acid. (L-Hitachi 8500 mold) 
It measured The result is shown in Table 5. 
[0020] 
[Table 5] 

— — — , aspartic acid Nine (% of the weight) serine 7 glutamic acid Ten prolines 

Eight alanines Six leucines Eight lysines Eleven histidines Three arginines 8, others 30 

[0021] 

[Example 1] The milk origin mineral obtained in the example 1 of reference as calcium and the 
milk origin basic protein fraction obtained in the example 2 of reference were used, and the wafer 
type baby food was manufactured. In addition, combination of the sheet section is shown in 
Table 6. 
[0022] 
[Table 6] 

™ , — . . — _ wheat flour 75.2 (% of the weight) Corn starch 11.1 Milk origin 

basic protein fraction 1.0 Palm oil 2.2 Milk origin mineral 10.0 Inflating agent (sodium bicarbonate, 

ammonium chloride) 0.5 ■ — By the combination shown in Table 6» 

in-pteces mixing of the raw material containing the milk origin mineral as calcium and a milk origin 
basic protein fraction was carried out beforehand, the suitable amount, in addition the batter 
were prepared, water was calcinated with the wafer baking machine, and the sheet of a wafer 
was manufactured. Next, the cream which blended and prepared shortening, a lactose, powdered 
sugar, skimmilk powder, and perfume was applied, it cut into the inner layer on both sides of the 
cream in the shape of sandwiches, and the wafer type baby food was manufactured. In addition, 
even if it blended calcium and a milk origin basic protein fraction with the sheet of a wafer, there 
was no effect in the expansibility of a sheet, or the flavor of a product. 
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[0023] 

[Example 2] Fishbone origin mineral of marketing as calcium (YAIZU SUISANKAGAKU INDUSTRY 
make) And the milk origin basic protein fraction obtained in the example 2 of reference was used, 
and the egg cookie type baby food was manufactured. In addition, combination of an egg cookie 
is shown in Table 7. 
[0024] 
[Table 7] 

— — — , — . — Potato starch 62.5 Liquid sugar (% of the weight) 1 5.0 lactoses 3,5 

granulated sugar 10,0 skimmilk powder 3,5 whole eggs A 2.5 milk origin basic protein fraction A 

1 .0 fishbone ori^n mineral After kneading the raw nnaterial of combination shown in the 2.0 

— . — , table 7 with the cake mixer and fabricating it spherically before and 

behind [ after creating the ground ] the diameter of 10mm, it calcinated and cooled according to 
the conventional method, and the egg cookie type baby food was manufactured, in addition — 
even if it blends calcium and a milk origin basic protein fraction with an egg cookie — an egg 
cookie — there was no effect in the flavor of a sex or a product snappily. 
[0025] 

[Example 3] The milk origin basicity peptide fraction obtained as calcium in commercial baking 
cow bone powder (Product made from N C KOBORESHON) and the commercial example 3 of 
reference was used, and the egg cookie type baby food was manufactured by the same approach 
as an example 2. In addition, combination of an egg cookie is shown in Table 8. 
[0026] 
[Table 8] 

. Potato starch 62,2 Liquid sugar (% of the weight) 15.0 lactoses 3,5 

granulated sugar 10.0 skimmilk powder 3.5 whole eggs A 2.5 basicity peptide 0.3 baking cow bone 

powder After kneading the raw material of combination shown in the 3.0 

table 8 with the cake mixer and fabricating it spherically before and behind [ after creating the 
ground ] the diameter of 10mm, it calcinated and cooled according to the conventional method, 
and the egg cookie type baby food snack was manufactured, in addition — even if it blends 
calcium and a milk origin basicity peptide fraction — an egg cookie — the flavor of a Sv3x or a 
product was not affected at all snappily. 
[0027] 

[The example 1 of a trial] The bone growth operation of a weaning period rat was investigated 
using the milk origin mineral or calcium carbonate obtained in the example 1 of reference as 
calcium, and the milk origin basic protein fraction obtained in the example 2 of reference. In 
addition, the feed presentation of each group is shown in Table 9. 

A group: — calcium-carbonate administration group B group: — calcium-carbonate + milk origin 
basic protein fraction administration group C group: — milk origin mineral administration group D 
group: — a milk origin mineral + milk origin basic protein fraction administration group [0028] 
[Table 9] 

^ group B group C group D group " 

~ casein 20.0 19.9 20.0 19.9 (% of the weight) Milk origin basic protein 

fraction — 0.1 ~ 0.1 Corn starch 15.0 15.0 15.0 15.0 Cellulose 5,0 5,0 5.0 5.0 Com oil 5.0 5.0 5,0 
5,0 Vitamin mixing 1 1,0 1.0 1.0 1.0 Cane sugar 49,5 49,5 46.2 46.2 DL-methionine 0.3 0.3 0.3 0,3 

Mineral mixture 2 3.0 3.0 3.0 3,0 Calcium carbonate 1,2 1.2 milk origin mineral — — 4.5 4.5 

applies to 1 AIN-76 presentation. 2 Except for 

calcium, it applies to AIN-76 presentation, (cane sugar adjust a part for calcium) Using 3-weeks 
old SD system male rat (product made from Japanese CHARU sliver), 32 animals were divided 
into four groups of one groups [ eight ], and the feed shown in Table 6 was prescribed for the 
patient for two weeks, A femur is extracted under anesthesia after two weeks, and it is REORO 
meter, (RX-lOO, product made from the eye techno) Bone reinforcement was measured. The 
result is shown in drawing 1 . Bone reinforcement was strong in order of the milk origin mineral + 
milk origin basic protein fraction administration group (D group) > calcium-carbonate + milk origin 
basic protein fraction administration group (B group) > milk origin mineral administration group (C 
group) > caicium-carbonate administration group (A group). Therefore, it turns out [ rather than ] 
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independently using calcium or a milk origin basic protein fraction that bony growth can be 

promoted In multiplication by using both together 

[0029] 

[The example 2 of a trial] The growth effectiveness of osteoblast compared the effectiveness of 
the basic protein fraction obtained in the examples 2 and 3 of reference, and a basic peptide 
fraction. Culture osteoblast cytoid stock (MC3 T3— B1) It scatters on the flat bottom cell culture 
plate of 96 holes, and is 0.2. Alpha-multiple buoy mooring culture medium containing weight % 
bovine serum (product made from Flow Laboratories) It cultivated for 18 hours. In addition, 
culture is faced and it is a culture medium. lOOmicrol It receives and they are a basic protein 
fraction or a basic peptide fraction 0,6 2micro of solutions I which dissolved so that it might 
become weight % concentration was added. The thymidine which carried out the label by the 
tritium was added after culture, and osteoblast growth activity was searched for by measuring 
the radioactivity of the thymidine incorporated by the cell 2 hours after. The result is shown in 
drawing 2 » Radioactivity of the group which did not add a basic protein fraction or a basic 
peptide fraction to a culture medium was made into 100 %, and the osteoblast growth activity of 
the group which added the basic protein fraction and the basic peptide fraction by the relative 
value of radioactivity was expressed with drawing 2 . As for the group which added the basic 
protein fraction and the basic peptide fraction which were obtained in the examples 2 and 3 of 
reference, according to this, compared with the group which was not added, both showed twice 
[ more than ] as many osteoblast growth activity as this. 
[0030] 

[Effect of the Invention] The baby food of this invention is a baby food useful to growth of the 
bone of the infants who blended with the high calcium of living body availability the milk origin 
basic protein fraction which promotes bony growth. By taking in this baby food, the poor 
development of infants' bone can be prevented and osteomalacia can be prevented. 



[Translation done.] 
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